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LOOD OXIDASES HAVE BEEN DESCRIBED
and discussed since 1912 based on tedious, elaborate means for the determination of their activity. The physiologic significance of oxidase activity has been implicitly associated with the blue copper protein of plasma designated as ceruloplasmin (1, 2, 3, 4, 5, 6).
There appears to be a need for a simple, rapid procedure for the determination of ceruloplasmin for the diagnostic studies of Wilson's disease. Methods described heretofore either were not calibrated to ceruloplasmin concentration of the plasma (hence not adequate for studying hepatolenticular disease) or required elaborate instrumentation. Ravin (7) devised a procedure utifizing the optical density produced on the oxidation of para-phenylenediamine by the copper 100 ml., optical density of the system from 0.1 to 0.25 would be normal, below 0.1, low, and above 0.25, high, in terms of ceruloplasmin.
Calculations may be made (under the above conditions) by using the formula y' = a + bx, where y' = ceruloplasmin concentration in mg. per 100 ml., x = copper oxidase activity measured in optical density, a = -1.7, and b = 150. Only one value was obtained that did not fit within limits; that was a ceruloplasmin concentration of 78 mg.
per 100 ml. with copper oxidase activity of 0.63 O.D. obtained from a patient with several diseases.
Results were compared using plasma and serum from the same patients.
In all instances agreement between the two was excellent; they may be used interchangeably.
Actual results on sera had an activity of 0.3 when based on optical density and that of plasma was 0.291 after adjusting for amount of anticoagulant used. Addition of calcium at the level of 10 mg. per 100 ml., assuming that was the amount removed by the anticoagulant, did not significantly alter the results (.336 before, and .327 after).
It was found that if the serum or plasma were kept frozen activity was not altered perceptibly for several weeks.
The procedure outlined requires only 0.2 ml. plasma or serum to run the activity in duplicate and is simple enough that apparatus usually found in clinical laboratories may be used. The color developed (optical density) was found to increase due to autoxidation of the PPD, but if it were compensated for by use of a reagent blank it was stable for at least five hours.
SUMMARY
A rapid procedure for determining quantitatively copper oxidase activity of plasma or serum is described. It is calibrated against determined amounts of ceruloplasmin and can be adapted to usual clinical laboratory equipment for the quantitative determination of ceruloplasmin.
